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Laminated core design is based on separate lamination stacks. (1) 
arranged around a circle and fixture elements (2) securing the core. 
To simplify the design and improve the steel utilisation factor during 
mfr., one endface of the yoke cross-brace has a concave surface and 
the other a convex surface with a radius of curvature greater than 
half the width of the cross-brace and with centres of curvature 
located at an identical distance from the tooth axis. 

USE - Electric machine (d.c. and a,c, types) stator and rotor 
laminated core design. Bui. 43/23. 11.87. (4pp Dwg.No.1/4) 
N88-132440 V6-M7 
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KpenjieHHH 2. TIJiacTHHbi 1 coctoht hs 
noJio^teK h 3y6uoB,npoAOJit>Hbie och 
KOTopbix pacnono^eHbi noA ' yrji'oM &pyr 
k APyry . TTpoTHBonojioKHue topam nojio— 
qeK cKpyrneHbi.KoopAHHaTbi ueHTpoB 
paA'HycoB. cKpyrjieHHH pacnortoKeHbi Ha 
npHMOH t napajuiejifcHofir npoAOJit>HOH och 
o6ojiomkh. IIo "ueHTpaM cKpyrJieHHH Top- 
Uob nono^eK BbinojiHeHW cKB03Hbie ot- 
BepCTHH. IlnacTHHbi 1 Bcex cJioeB* cep- 
Ae^HHKa yjiomeabi raK,MTo otbcpcthh 
b nonoMKax o6pa3ywT KaHajibi, b koto— 
pbix pacnojioxceKbi sneMeHTbt KpeiuieHHtt 
2. B ueTKbtx cjiohx iiJiac-THH 1 cepAe^- 
HHKa oTBepcTHH pacnoji03KeHbi cxiesa ot 
* npoAOJiBHoa och 3y6ua, a b He^erHbrx 
cjiohx - ciutaBa. CoceAHHe jihctm hhh 
rpynribi jihctob noBepHyTbi Ha 180 k 
o6pa3y(0T rpe6eH*taTbie nonepxHocTH.. 
3to. no3BOJiHeT ynpocTHTb kohctpyk- 
AH10. 4 tux . 
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HsoCpeTenne othochtch k oJieKTpo- 

ManiHHOCTpoeMHK), B M3CTHOCTH K KOH" 
CTpyKHHHM niHXTOBaHHbTX cepACMHHKOB 
CTaTOpOB M pOTOpOB 3JieKTpHMeCKHX Ma- 

dMH nocTOHHHoro h nepeMeHHoro TOKa, 
Uejib H3o6peTeHHH - ynpomeHHe koh 
CTpyKUHH h noBbimeHHe K03(M>HuHeHTa 
acno/tb30BauHH cTanM npn M3rOTOBJie- 

HHH * 

Ha <t)Hi> 1 npKasaHa kohctpykuhh 

cepAenHHKa aa o t a e ji b h bnt no oKpyacHoc- 

th Macreft; Ha 4)Hr. 2 - kohctpykuhh 

JIHCTOB, H3 KOTOpbDC Ha6paHbI OT/X,eXIb"" 

Hbie nacTH cepAeuHHKa;Ha $nr. 3 - 
KOHCTpyKUHH OTAexibHOH nacTH cepAen- 

HHKa i Ha 4»HT. A - paCKpoft CTaJlbHOH 
JieilTbl npH HSTOTOBJieHHH JIHCTOB. 

. CepACHHHK COCTOHf H3 £>HA^ OTReJlb- 

Hbix MacTeft 1> pacnojioKeHHbix no ok- 
py^HocTH, h s^eneHTOB 2 KpenneHHH 
(4>Hr, 1), OrAeJibHbie MacTH t cepAe**- 
HHKa na6paHbi H3 jihctob ((j>Hr* 2), kaac- 

AblH H3 KOTOpbDC HMGCT 3y6eA 3 H m>~ 

jiguKy A flpMa , oahh Topei; 5 «ojiom- 
kh A npna HMeeT BorHyTyto,a jxpyron 
Topeu. 6 BbinyKJiyio nosepxHocTH c paAH- 

yCOM KpHB H3 Hbl T, 6oJIbIlIHM IlOJlOBHHbl 

raHpHHbi h no-noMKH A . HeHTpbi 7 h 8 
KpkBH3Hbi topaob 5 h 6 " pacnoJio;aceHbi 

Ha OAHHaKOBOM paCCTOHHHH a OT OCH 

9 3y6ua 3 Ha npHMon 10, napannejib- 
HOH OCH 1.1 nono^KH A HpMa. B nonoM- 
kc A HpMa BbinoJiHCHo oTBepcriie 12, 
AeHTpi KOToporo coBnaAaeT c ueHTpoM 

KpHBH3HU "TOPAa 6. B KaJKAOfi H3 OT~ 

AeJibHbix ^acTeii 1 cepACMHHKa coceAHHe 
jihctm hjih rpynnbi * jihctob noBepHyjbi 
oTHocHTejibHo och 9 3y6ua 3 Ha 1^8Q 
h 66pa3yioT rpe6eH^aTbie noBepXHocTH 
14 h 15 (4>nr. 3), nocpeACTBOM koto- 
pboc uacTH 1 cepAe^HHKa couneHHtoT- 

Cfl APyi" *C APyrpM. B UHJlHHAPH^eCKHX 

KaHajiax, o6pa30BaHHbix otbcpcthhmh 
12 jihctob, ycTanoBJieHbi 3jreMeHTbi 2 
KpertneHHH, CTHrHBaiomne cepA^HHHK ♦ Bbi— 
nojineHHe topuob 5 h 6 noJio^eK A 
. HpMa cKpyrjieHHWMH, Bbi6op paAHyca 
GKpyrjieHHH r > 0,5 h h cootbctct- 
Byiomee pacnonoaceHHe. uchtpob 7 h 8 

OTHOCHTeJIbHO TipOAOAbHOH OCH 1 1 nOJlO^ 

kh A HpMa jihctob o6ecneMHBaeT bos— 

M05fCHOCTb H3rOTOBJieHHH H3 OAHHX H 
TeX XCe JIHCTOB CepAeMHHKOB C JIK)6bIM, 

HanepeA saA^HHbtM mhcjiom 3y6uoB z ♦ 
npH 3TOM AHaMeTp pa6oHeA noBepxaocTM 
D cepAG^HHKa onpeAexiHetcfl no coot- 


rAe 


10 


paccTOAHHe ot och 9 3y6ua 
3 Ao.ueHTpoB 7 h 8; 

paCCTOHHHe OT npHMOH 10, 

npoxoAHtnen nepes ueHTpbi 
7 h 8, ao Topua 13 3y6ua; 
3 , A , 5 , . . « ~ mhcjto 3y6uoB 
(oTACJtbHbTX MacTefi) cepAeM- 

HHKa * * 

3aaK 6epeTCH npn onpeAene- 


1 - 


z - 


HHH AHaMCTpa paCTOMKH cepA^MHHKa 
C BHyTpeHHHMH 3y6u3MH (cTaTOpbl 
aCHHXpOHHblX H CHHXpOHHblX MaiflHH , HapyJK" 
Hbte HHAYKTOpbl MaiDHH nOCTOKHHOTO TO~ 

1$ Ka h t . a* ) 1 3HaK - npn onpeAene-. 

hhh BHeniHero AHaMCTpa cepAe^HHKa c 
HapyacHbtM 3y6uoBbtM cjioeM (ppTopw Ma- 
hjhh nocTOHHHoro* h nepeMeHHoro TOKa,,.-^ 
BHyVpeHHHe HHAyKTopu a t.av) . * r '-* > -T- 

20 npH H3rOTOBJieHHH JIHCTOB KX DITaM - 

noBKy seAYT H3 craribHOH jieHTbt 16 
(4)Hr« A), mHpHHy B kotopoh BbidnpaioT 

H3 yCJIOBHH 


25 


30 


35 


4Q 


B - 2h + S, 

rAe S - BbicoTa 3y6ua 3. 

YnpomeHHe kohctpykuhh jihctob chh- 
TtcaeT TpyAoeMKocTb H3 potobjich hh 
niTaMfios h co3AaeT npeAnocbinKH rjih 
MexaHH3auHH h aBTOMaTH3au;HH npouec- 

Ca HIHXTOBKH, MTO B COHCTaHHH C BblCO- 
KHM KO3<t>4)HAHeHT0M H C no JI b 3 O B a H HH CTa~ 

jih ACJiaeT npeA^naraeMyto KOHCtpyK- 

AHK) CepACMHHKa nepcn'fiKTHBHOH fX^lK 

npHMeneHHH b Majibix 3jieKTpH^ecKHx Ma- 
niHHax MaccoBoro npoH3BoACTBa, Hccxte- 
AOBaTejibCKHX h yne6Hbrx moacjihx. ¥ 

OopMyjia H.3o6peTeHHH 


HODJeH HK> 


D - 2 


( 


2a 


sin <r/ z 


+ 1) 


UiHXTOBaHHblH CC p ACM H H K 3JieKTpHMeC~ 
KOH' MaiUHHbl, COCTOHIAHH H3 OTACJIbHbtX - 
no OKpyTKHOCTH M3CTCH j Ha6paHHbIX H3 
45 JIHCTOB , Ka>KAbIH H3 KOTOpbDC HMCCT 

3y6eu h noJio^Ky npna,* h sacmchtob 
KpertneHHH, cTHrHBawmHX c^pac^khk , 

OTAHMa tOIAHHCH TeM,MTO, 

c Aenbw ynpoiueHHH kohctpykuhh h no-. 

BbUUeHHH K03(l)4>HUHeHTa HCnOXtb30BaHHH 

• cTajiK npH H3 rQTOBJieHHH , oahh Topeu 
noJio^KH HpMa HMeeT BomyTyio.a APY~ 
voPl BbinyKJiyio noBepxHocTH c paAHycbM 

KpHBH3HbI,6onbUlHM nOJIOBHHbl IQHpHHbl nO~ 

jiomkh H c ueHTpaMH KpHBbtx, pacno- 

JI03KeHHblMH -Ha OAHHaKOBOM paCCTOHHHH 

ot och 3y6ua, npn stoh coceAHHe jihc- 
tw hjih rpynnbi jihctob k3haoh HacTH 
nQBepHyTbi APyr OTHOCHTenbHO Apyra 


50 


55 


Ha 180°, o6pa3yH rpedeHMaTbie noBepx 

HOCTH t nOCpeACTBOM KOTOpbDC qaCTH 

cepAeMHHKa coMJieHHKrrca APyr c Apy- 
tom, a b nonowe npMa BbinojiHeHo 
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oroepcTHe ajih paaMemenHn" ynonHHyrux 
3Jie M eHTOB -KpenjieHHH , ueHrp Koroporo 
coBnaAaer c ueHTpon k P hbh3mw Bbirryic- 

5 JIOH HOBepXHOCTH. . 
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(54) LAMINATED CORE OF AN ELECTRICAL MACHINE 

(57) The invention relates to electrical engineering. 
The object of the invention is to increase the steel 
utilization factor in fabrication. The core is made of 
plates 1 and fastening elements 2. Plates 1 consist of 
strips and teeth, the longitudinal axes of which are 
disposed at an angle to one another. The opposite ends 
of the strips are rounded. The coordinates of the 
centers of radius of the roundings are located on a 
straight line, parallel to the longitudinal axis of the 
shell. Apertures are formed through the centers of the 
roundings of the strip ends. Plates 1 of all layers of 
the core are placed such that the apertures in the 
strips form channels in which fastening elements 2 are 
located. In the even-numbered layers of plates 1 of 
the core, the apertures are disposed to the left of the 
longitudinal axis of the tooth, and in the odd-numbered 
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layers - to the right. Adjacent laminae or groups of 
laminae are turned through 180° and form comb-like 
surfaces. This makes it possible to simplify the 
design. 4 figs. 



The invention relates to electrical engineering , 
in particular to designs of laminated cores of stators 
and rotors of direct and alternating current electrical 
machines . 

The object of the invention is to simplify the 
design and to increase the steel utilization factor in 
fabrication . 

Figure 1 shows the design of a core made from 
individual sections disposed around the periphery; 
Fig. 2 - the design of the laminae from which the 
individual sections of the core are assembled; Fig. 3 - 
the design of an individual section of the core; Fig. 4 
- the blank layout of a steel strip when fabricating 
the laminae . 

A core consists of a series of individual sections 
1, disposed around the periphery, and fastening 
elements 2 (Fig. 1) . Individual core sections 1 are 
assembled from laminae (Fig. 2), each of which has 
tooth 3 and yoke strip 4, one end 5 of yoke strip 4 
having a concave, and the other end 6 a convex, surface 
with radius of curvature r, which is greater than half 
the width h of strip 4. Centers of curvature 7 and 8 
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of ends 5 and 6 are located at an identical distance a 
from axis 9 of tooth 3 on straight line 10, parallel to 
axis 11 of yoke strip 4 . Aperture 12 , the center of 
which coincides with the center of curvature of end 6, 
is formed in yoke strip 4. In each of individual core 
sections 1, adjacent laminae or groups of laminae are 
turned through 180° relative to axis 9 of tooth 3 and 
form comb-like surfaces 14 and 15 (Fig. 3), by means of 
which core sections 1 are joined to one another. 
Fastening elements 2, which hold the core together, are 
mounted in the cylindrical channels formed by apertures 
12 of the laminae. Making ends 5 and 6 of yoke strips 
4 rounded, selecting the radius of the rounding as 
r > 0 . 5h, and corresponding positioning of centers 
7 and 8 relative to longitudinal axis 11 of yoke strip 
4 of the laminae ensures that cores with any 
predetermined number of teeth can be fabricated from 
one and the same laminae . The diameter D of the 
working surface of the core is then determined using 
the relationship 


sinn / z 


where a is the distance from axis 9 of tooth 3 to 
centres 7 and 8 ; 
1 is the distance from straight line 10, which 
passes through centers 7 and 8, to tooth end 
13; 

z is 3, 4, 5,.... - the number of teeth (of 
individual sections) of the core. 
The sign is used when determining the bore 

diameter of a core with internal teeth (the stators of 
asynchronous and synchronous machines , the external 
inductors of direct current machines, etc.); and the 
sign " + " when determining the outside diameter of a 
core with an external toothed layer (the rotors of 
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direct and alternating current machines , internal 
inductors , etc . ) . 

When fabricating laminae, they are stamped from 
steel strip 16 (Fig. 4) , the width B of which is 
selected using the condition 

B = 2h + S, 
where S is the height of tooth 3 . 

Simplifying the design of the laminae reduces the 
labor content of press tool fabrication and creates the 
preconditions for mechanization and automation of 
lamination processes which, in combination with the 
high steel utilization factor, means that the core 
design now proposed has good prospects for use in mass- 
produced small electrical machines, and in research and 
teaching models. 
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A laminated core of an electrical machine, consis- 
ting of individual sections disposed around the 
periphery and assembled from laminae, each of which has 
a tooth and a yoke strip, and fastening elements which 
hold the core together, wherein, with the object of 
simplifying the design and increasing the steel 
utilization factor in fabrication, one end of the yoke 
strip has a concave, and the other a convex, surface 
with a radius of curvature greater than half the width 
of the strip and with the centers of the curves located 
at an identical distance from the axis of the tooth, 
adjacent laminae or groups of laminae of each section 
being turned through 180° relat ive to one another , 
forming comb- like surfaces by means of which the core 
sections are joined to one another, and an aperture 
being formed in the yoke strip for location of the said 
fastening elements, the center of this coinciding with 
the center of curvature of the convex surface. 
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